This paper presents a cluster approach to the calculation of the g factors for 3d7 ions in cubic oc tahedral crystals, in which the parameters related to the configuration interaction and the covalency reduction effects are obtained from optical spectra of the studied crystals, and so no adjustable parameters are applied. From the approach, the g factors for MgO:Co2+ and CaO:Co2+ are cal culated. The calculated results show good agreement with the observed values. The experimental values of g < 4.333 (the first order value in absence of configuration and covalency interactions) for MgO:Co2+ and g > 4.333 for CaO:Co2+ are also explained.
Introduction Theoretical studies o f EPR g factors for 3d7 ions in cubic octahedral crystals, such as Co2+ in MgO and CaO crystals, have attracted interest for a long time [1 -4]. In these crystals, the ground state o f the 3d7 ion is an orbital triplet 4T, (F). From the eigenfunctions
where e and r are the configuration interaction coeffi cients and k is the orbital reduction factor, e and r can be estimated from the optical spectra of the studied crystals, but k was used as an adjustable parameter in the previous studies [1 -4] . So, the g factors o f 3d7 ions in crystals can not be calculated and explained quantitatively. In this paper we present a cluster ap proach to the calculation of the g factor for 3d7 ions in cubic octahedral crystals. In the approach, the k fac tor and also the covalency reduction of the spin-orbit coupling coefficient in crystals can be estimated from the optical spectra of the studied crystals, and so no adjustable parameter is applied. Based on this, the g factors of MgO:Co2+ and CaO:Co2+ are reasonably explained and the difficulty related to the explana- Table 1 . The parameters related to the configuration interaction and the covalency reduction effects for MgO:Co2+ and CaO:Co2+ crystals.
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Calculations
For 3dn ions in many crystals, the role of covalency in explaining the EPR parameters is often considered. So we should apply a cluster approach and take the LCAO molecular orbital [ A modified perturbation procedure is used to deter mine the configuration interaction coefficients e and r. The ground state ip may be expressed to first order: ' 
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where B (and C) are the Racah parameters and Dq is the cubic field parameter. Thus e and r can be esti mated from the optical spectra of the studied crystal by using (9) and (11). From the optical spectra [ 
Thus the parameters e and r for both crystals can be calculated and are shown in Table 1 . a Calculated by neglecting the configuration interaction (i. e., e = 1, r = 0, a = 3/2). b Calculated by neglecting the covalency reduction effects (i.e., k' = 1 , C = Cd0)-c Calculated by considering both effects.
The LCAO coefficients N 7 and A7 can be obtained by a semiempirical method [7, 8] . We have the nor malization correlation JV7 (1 -2 A 7S dp(7 ) + A*) = 1 (14) and the approximate relationship [7, 8] U = JV?[1 + A*Sd 2p(7 ) -2A7S dp (7 )],
where S dp (7) calculated integrals S dp(7 ) and so the coefficients and A7 from (14) and (15) Table 2 . For comparison, the g factors calculated by neglecting the covalency effects (i. e., k' = 1, C' = Cd°)anc* those calculated by neglecting the configuration interaction (i. e., e = 1, r = 0) as well as the observed g values for both crystals are also shown in Table 2 .
Discussion
From the above studies it can be seen that the g factors of MgO:Co2+ and CaO:Co2+ can be quanti tatively calculated by means of the cluster approach without using adjustable parameters. The calculated results show good agreement with the observed values (see Table 2 ), suggesting that the cluster approach is suitable to the calculation of g factors o f 3d7 ion in oc tahedral crystals. The g factor is sensitive to both the admixture of 4Tj(F) and 4Tj(P) states (configuration interaction) and the admixture of metal and ligand orbitals (covalency effect). If only one admixture ef fect is considered, from Table 2 
